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Abstract of JP 11167195 (A) 

PROBLEM TO BE SOLVED: To provide a method 
for cleaning phase shift photomasks capable of 
effectively removing foreign matter with a high effect 
of removing residual sulfuric acid and foreign matter 
and without the fluctuation of the transmittance of 
the light shielding films (MoSiON films) of the 
photomasks.; SOLUTION: This cleaning method has 
a first stage for cleaning the photomasks used as 
master disks in the photomechanical process of 
semiconductor production by using a liquid mixture 
composed of high temp, sulfuric acid and hydrogen 
peroxide water in order to decompose the org. 
matter existing on the surfaces of the photomasks 
and to remove the metallic impurities thereof, a 
second stage for removing the residual sulfuric acid 
remaining on the surfaces of the photomask, a third 
stage for removing the foreign matter sticking to the 
surfaces of the photomasks and a fourth stage for 
drying the photomasks with which the first, second 
and third stages end. In such a case, the second 
stage removes the residual sulfuric acid remaining 
on the surfaces of the photomasks by using anode 
water and the third stage removes the foreign matter 
by using cathode water. 
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O^Kl^Lfcfe©t?*>-5. Mo S i ONJiASfaO. 1 
y mfiXM 3 nfc7i7XlI?:i * ©jJfe^SE^fC 2 
lOt, ?RS2 4 8nmK:*JWSj8jl*©«» (%) 4 

40 [003 2] ft*, m&mt ITU, H5 tCSVT «fc 5 

A: l%?IS©7>*^77k 
B : 7>*-7/»iWfc***. 
C : 5»«ME©T>*-r*. 
D : 1 0%?ftK©7>-t^77k, 
E : #y- F7k, 

F : 7>*-7*W»«to0fc*V- F7k (pH 1 0) 

[003 3 ] ^©fe^, ^*©y * F vx ^Sfe^-CMtl 
50 KiSBWC«m3ti-Cl>fc7>*^7/jlBMfc*3R* 



(6) 

9 

( B ) <D®3-Ctt®»*# 1 . 0 4%MLfc. * tc , 
7>*-7igK5%©ifsfi* (C) , 7>*-7?SSl% 

cDiW* (a) -cf*aia**i*n*no. 9%, o. 27 

7k ( E ) *4l>ttT>*-7*IW«IWnt/fcpH 1 0© 

*y-F*(F)TB, *n*no. 02%, 0. 1% 

[ 0 0 3 4 ] y * F vX*©*fflK«aSt,fc»*irc* 
•SMoS i ONRoaBWJ&^a&fSi. >5i^±K:B 

»/<>->t«9Lfci*©ui?^h»tt. tmmm 10 
•c, -e©M«tt)ib< ! tffl§n-ct,^ 0 ft*©7>* 

~7/iIIMb*SR* (B) -C©MifC«glii*©»^ 
Wl>fci0, MoS iON«*»flSOfc7* hvx*© 

wtTy^-TZQkmmMbfcp h 1 00* v- f* 
(f) •c©^»s-e$.n«f i F§-c^s®fflr*s 0 

[0 0 3 5 ] Slfc, i6«MoS i ONffiicMtliL/T 
tf»3i2-fc7Jl/5:f (A 1 2 0 3) fiWliOSW 

<b*iiv~yt> m^mmm* l tc 1 t ©7 )i $ ^e-?© 20 

Lttt, HBKnVJ-J:^. 
A :m 

B : pH 1 0©#7>*-77K 
C : *v - F7j<> 

D : 7>*^T«i«WaH 1 0©#V- F*, 

E : 7>*-7?gS 1 %©#7- F*, 

F : 7>*-7/iiBWt***. 30 

[0 03 6] f©fil, «* (A) . #7>*-=-77K 

(B) , #v-K* (O *-rBlfc**a:**i*ti5. 
o%, -o. 2%, o. o%-c*fD. mttLxorii 

-r*««Rj!lPOfc*V- FtK (D) tfCB3 1.6% 
©»**-CI!St£3*lfc. S6K7>*-7©^DS ; &ii 
^L7>*~7?JIKl%©#V~-F7k>} r ?rB3 9. 6% 

StcWfl&T^-T/jilMfc*** (F) *rB3 40 
o. i?6©i»**ri»*3nri»s©-c. 7>*-7£ 
fWUJ9inofc*y-F* (D) s^sciKio, ft 

*©T>*^7/iIKIt7k*7K (F) tpxwmmtmm 

omim&smim hnzttmh tc. 

K), ifflK* J 0. 0 0 3%,J:5&{»©7>*~7£?©jn 
btciJV- F*tffll>riMWfejWai* , r*CiTMo 
S i ON*M>aii**^3#£C£&<fi£*£|S!t$S 

fc. r>*-ri«l*Ji«JeiTc*tija9i«flB© so 



11-16 7 19 5 
10 

i5fe»«uffltcBBe-r £ c tec <fc *> aw*isatt*ra» 

(Wittf. 0.5%) WTKMi*.. *>-3i5feiM&¥*±W r 

[0038] a*, mmmzm 1 ^13^*1^, am 
•rs^y- F?Jc, M©7>*^77k£^ni'fc#7~- 

®JH£±tf£C:£# i 'rt-2>,, £tc. HIS©3#IU 7!>M3 

1»«3{C*JC»T. *V- FtWC?W67>*~7©#> 
t>DK3tS©KOH^©m»m^W^D0Til7;U* 

[0 0 3 9 ] H*©J$B4 . *|g*©3e*4 TB. 7 * 
hv^^8t^Xg©^<$XfI(Co^ra^So H7B. 
*^{c «fc Sif ttt&&8fe?§^a -fe Z(D±#7 o - 
0t?*2>. £T\ Xf^lOIgicfcl>t, 7*Fv 
x ^HffiitffSt s l/^x F, ffinMKDWMfeO^ 

m, shaw*©**. *fc. ^n^»©i^*©fc& 
ws©kk £ abm t7j<*7j<©ig^fS t > fc«s^* -r 

£. &cc, X7-^^2©Xfl{cte^r, 7* F^xi-i 
fflK«g-r s«D»©igR ©as *»*-r st5fe*«s3i* 

tr 5. *#WKB, iJiE©«»©^ l fcTnl/fcJ: 9 K 
r/- rx.&mi.i-cmmmiff s . r ; - f*b 3 o 

■CSfltO to-J> temux S£3fJ©i«S©^7K i R** 4 

^B-enwicssseBi^i^-rstfe^*^©-^ & 

SP#$!£^rf £C£^£££*&C, ^fi7K©^fflfll© 

fj-«^»n?a©fcfe©mmi*^+"--?«M©iiJ« ; &S4 

C£*lr§4. 

[0 0 4 0 3 5WC, Xf-»^3©ISK*ll»T. 
7* Fv^^(C^§nr^5ffi*)i*5C rONl(D« 

£ccb. mnm^zic^btc^^ic, *v-f**4 

l>B«©7>- : &^7^DDL^7Vy- F7K*t?^**V 
ffiffl-r47>*"7©?SRBpH 1 0©«^-C^j0. 0 

±tf4C43Wr*i©r, ^©^^ictt$5UT« 
*©*«fciiu**irss. sfc, «wajift4ffiffl-rs 
«^ttb«i/-c*©a©y >xicftffli-*«7K©s*A 

*KBWC*S. »t6^©rS]±rM^I»*© 
te*©»58H8Bll^lHI*J®Bt?«f , MSWDx***-* 

[0 04 1 3 **;. t5fe*3tiS7* h^?^-7 h 
->vx^t?*«7, Jf^Stiri>4ji^M^Mo S i o 
NgOS^KB. C ©^ f- f 7" 3 ©XgBUJS©^ 3 
iCmLtcZSlC. m&WO. 0 0 3%J;^j:W©7> 

^ 0 c©J:S&3lt«*«Vvc*ra-*-ac4fcJ:D. Mo 



(7) 



mmw- 11-167195 



11 



12 



KSftSW-CftSCiBl^SE-CfcC:!,*. Mfc±tt 1 04(C«, WPaij F 2 0 5 tcftflffllKJ: *3 



[0 04 2] £±©£5^ Z<D&>)tzffifr-?V*** 10 *-7*#^3ftS«fc5«:*iaSftTl>a. M»5fe 

ffl^Cia*), fi£*©*BliJt^-C»Si(fflJ^t* ffll 0 4Tiag«IO»«3-ClBWUA:J:9K, *V- F 

m®®m£®mm±.tz<D-c> ^ommmtmts **-c^ #y - ? 5 c it? 7 * f * 

i) 0 sfc. ^(c^-rs«©ffiffl«^A®cBij«-c <t*s-ess. Sfc> WK>r>*-r*wnL*:*y- 

**. §6tC, iWtloS i ON Boater* of F**ffl^SC<tr7* FvX*©£ffi«:tt»l,fc»W 

tiiT**. [0 04 7 ] £©*§£, ffiffl-rST>*-T©«aBp 

[0043] m&Ofcmb. *IOI©JKt5'CB. H10©«tet?ift0. 00 3%t*D, C(DJ:5fttb 

©»»17554K:J:&7* h^^JJHWSfffitlBH-* ttrffi^T#t#*W*±tf5C 

K<fcS3Sttffi&7* hv^*ftjwai©««*wo*:Ba *ffiffl-rs«teiJt«L-c*©a©y >^tc«wrs« 

■C**. HK*»l.>r. 10 0B»B*ft. 2 0 0BSB *©«**«KBU»-C*a. 5 6iC, ^SI^)©[S]±-C 

$#10 0 KE«3 ftfc£«fc» *l»tt«* ||WI&£©fc&©ft#ffi3I!#flS]#®§-CS . wm<Dx. 

tt-MMrc*&. BWwi-J:$ 1 oob, [0 04 8] ami 02. y>**i 0 

■fe>y-a-9 F 1 0 1, Mttl 02, y>**10 MMfe£ttl 0 4©*flEtt. H4fcwl/fcJ:$&*-n 

3, M»iil0 4, ««Mf 1 0 5*Jj:Dtl/i/-^l -7O-fl|©«JS*awrSCtK:«fc0. IfSWIfc 

0B"C*«StiTI,»S. Sfc, • »®g|52 0 ttJir**©TH#»**3&fc3Wr*S£#K:. § 

0 b, »H£*>*20i. 7**y -ffisiflte*:/* «©JSfi«*-^-7ti-, «3»7-f^*y>yj-*c 

2 0 2, WB*£fiS:i- v F 2 0 3 , I P A ( A 30 £-Ctt**lt«©ffiffl«%85ttU *>-3**l*3©»ft» 

e*7^3-^) a;j F204fcJ:tfiWep:i-9 F2 tfil^^KWI'C**. «H*jK*>l»r. 7-/-F 
0 5 "ClffigSnT #V- F7K*&W*«K©7>*~77K^©ii$ 
[0 044] E8ic«^TSg©f&m£-^t: * F vX^®fc&<'fc&©#£©-#iJ£EI9CC^ 

7* FvX?B$|g#{$l oo©-fe>?-a -f„ 0 9 tc^-f *¥K:|5IiESl±fcy* F"?*? 

i>? H 0 lfctj FSftS. C©B8. 7* Fv**B SS30©^ffl(ci5fe^«Hi?-t>^ («) rtfCHSLfc 

l«t-j*-3SfcB«GRtfe|aI^«:-fe» FSftS. -fe^-a yX;U3 1 SfcBX-Y>^T57-A3 2K@Sifcy 

r.,H0 It?* ?> FSftfcy* Fv*2B. Kttl 0 XhfrhT s - Fzk #y- F?K£;fcB$Scm©7>- : e~ 

2 tcjgf) iiSft. K« 1 0 2 TBfHfte* > * 2 0 1 *> 77K£*D;ifc# y- F**ffi< C it«USiW!T 

§ ft SitH/aiW b**zMMc J: 9 tt«/«BHb *. S . 

.fcSBtt&afcff 5. gtfl 1 0 2 r©*Hl*i» 40 [ 0 0 4 9 ] * fc. H 1 0 K^r«fc 5 KSifciSMIrtKfc 

$ft, y>*ffii 0 3-c«ry-F*©«^i*0'r7* #v-»*B*«*j!n*fc7v--F*. *y-F**fc 
Fvx*£^©§sa*y* Fvx to «aat©7>*-r***aifc*y-F*-cy* F-?x 

[0 04 5] C©«F«Cffiffl3nS7y-F*B. «B* ^*ftfflL-fc«fc^Bj*gr*So *fc, HQKfe^rx 

tftiij F203^e»«*&§n^ mm<D&m\-v Ay^hr-^i^w&hfc^ijv^vnu^m. 

WR^tZ.*>x.T ; - F*B3 0°cfiaJ^±{cM§n gyX;l/^6^**y-^d7?:flP^fc7^- F*t?y>x 

r*nBii(^jiiJ{t***«KJ:*i»!ffla©sis«E -raci , rt>initt©a&**j$6ft5. *fc. c©^^v 

*S. S£oT, WH»W2 0 0©«U«SI3.-»F20 5«* 50 ^, tcSlJ©^X;U^67>' ; e"77j<, 7>*^-7?K 



[0 04 6] y>X«|10 3r©«!Hi!MR7'rS£. * 



^#y • j5fe»JW^*>i' , rBf5E©«lSK:«3£3tifc7> 



(8) «fH¥ 11-16 7 19 5 

13 14 

/*MfbJ<**©iB£iK, *v- F*. t>*-7*£ fcttfflf? h7* h v7 7icftOTfc«*£»&7C 

[0 05 0] SEfc. &g-f57* hV^i'CDffiBCCfcO [0 0 5 5 ] Sfc. t©2&W&C&S7 * h vX^Cftil 

-3Riltt>J:l,>. §i5t^«CC»§P2 0 0<fc9 Mor^^-Tt^troSOr. MoSiONK** 

*»SSftSai$B^>^>t-£-^©Mi£gKJ: »*fll£ OTJfJj&SftfctefSi^ h7 * h vX7f£>efO 

•jjrafi , rsci*i'c*s. naimi o ski pa rt>s ?* hv7 7©gtsfc#irofciit! 

( <f 77'n *f ©7*3-*©»i«|fctt ©Hfc**lffi#*T*.a £ »«*«©« 

©fl6©ie#l*ffi©a-» FtcgSRShr^a. H8t?B [0 0 5 6 ] Sfc. COlMBtcf&S? * Y v*7©i5fcif 

I PA (^y^Bli*7*3-^) a--? h 2 0 4K8 #£K«fcftK. »-©Xg7JM»=©Xg©4>& < <t t> 

ttl/fc«)SS©«**^Lri,»S. ^K>ttfl|ai»hJfe lo©XgKfcl>Tj&&«*aa*0WB-ra©"C. gt#$J 

RBOfcUtett. I PA^^ h 2 0 4tt£l»3*l4. *fi*fl»*'C*4i»iO*Ml36**4. 

(SaiShfc?* f^fBUf-^-ais [0057] C©«WK«*7* !-vX7©73fc# 

[0 0 5 1] &±©<i:7fc. SSfc^rffiffl^^^B £0Tffiffl3ft67* hv^*©«BKff«ET*«t«IP 

*ft*"6ttS:L/fcft^«ea& • WWSP2 0 0 ©&H?K& £#)§?0, Sfc. &H^&*BiSTSfc*H:*ia©iS 

Iftais h 2 0 1. TJl/*'J -SfciWite KiaiWb*SR*©S^«4ffll«>r±iB7* F?7 7© 

$>72 o 2, mM*£te3-~v \-2 0 3) 20 sffliisfe^-rsiHti. w«*ajssai» ht^sn 

ChiD©^^^^-^ KCBSg©»fP** tcTJ— F*4ffilf>T7* h 7©^H£8fcHH-5 'J 

5frim$ftZ>, <P££l£:hfc7* t-vx^B^-A- *ffli,»T7* hvX7©flffi£^-f 5^M££fi£. 

[0052] «ttfii»i»*«©*tt*hK{j^3-&ftfr«& 

K«tftK, *^*S{jt©^X«Ifl(cte^t:jl^i 0 SifefiM-fcor. 7* hvx^©affl{c»a-ra^S 

T^ffl§^57 * h v^*©«iiiK:?¥Sf »»*l»*T5fc©©i5fe£*'C*S7 7- F*tt£ffi« 

wo, *fc. &«*«»*i»s*a;fc©K:i*a©«»£ arcfe^ift^jw^»A:»iWiK3wi-r* ! jw«ft<. 

jUMt***©«^*tffll»riSfc#'r*»-©XS4, 30 ^i*;u¥-©ra** 1 B'J* , ?ss. *fc. #v-F* 

7* Fvx^©*ffl«:3aarsiaB5(tM*i»*'rsi&r: *jjt»*io-cffii,>-ca«ji»s«iai6W7©-c. mos 

©isi. 7* hv^^©*ffl{cf«ofca«j*i»*-r i oNmvmytmt bx^mntdm^y 1-7* v ■? 

■SfUHCXfli, ±IBS— . !fcl*5J:O s ®=©Xg#ii& X7CcftOTkj§»£»&7t£&<7* FV7.7© 

70fc7 * hvX**|^-S»0©Xgi*«*.fc7 Sffl«:f*J»OA:S!»©Bt*«HlWitSil,>^j»**s* 

* h vx 7 ©ft**ffi-r* o -c , sr-©xe»r 7- F S„ 

j^im^y* h~?z?<Dtmi<tm i g?z>m i gmmzm [oo58]*fc. c©»wcc»57* i-v77©gfc& 

5fe-rs©-c, T7-F*Bsa (25*0 sarc*-a-c iatKAtitf. am. y>x«fej:t;s»*«©^% 

fct^R©ws©*B**flii.>fcfli^<tPisa©«Bit»i» < i *> 1 ^m^mnmmmi>^bx^?>0'c, ; m® 

£ffljifii>Ztt!ffi&<OJ: *> KJJHWlrc* * T 7 - F* S£ § 6 fc%*f 4 C t#t? » S £ t» S. 

?:ffiaK»nsi-s^^<, «ax*Ji"F-©S!»*i 40 [0059] co^KK^^vx^oat 

HU«-C*Sil>9j»#3&J*S. WUcJ:ti«. y>*ltrm»6ft57V-F*H:. 3 

[0 0 5 3 ] $tc. CORWCflte? * h v77©#fc& 0'CW±{Cttfi2tiri^©-C, ^®K»*©fc&© 

*iS(c«i:n«, »-©xg«:ffli>6nsr7-F*». aaw*36K*»sei#-e*si*K:, tt^n 

3 0 -CKitcaisSJhr^sc-c. «w«BM»*©fc8& *W< &*©r««*si>t*«*t?©ffiffl«**6-r c 

©iitSW»**3 6K:iSsE)SC43&J-C#Si*«:. iS^Wl i«t5it^M»5. 
**i?S< ^•&©t s *«*l>^Bi|it7k^©ffifflfi%«e.-r [ 0 0 6 0 ] Sfc, C©«WKffS7 * h v^^Ogti 

^S-T^O-r, Mo S i ONRtfjtefcHiOTJt&SSft 50 NR3Wa*Ki0r^JSR3nfctftffi^7 h7* FVX7 



15 



fc»ft©»i*«iS#fT it 4 1 iftic, gfiffi&SOKtt* 

[an mrnmm i k j: <t s u 

[02] «B**^Sf S««*}J:V*o4JdE^o-b 6 mm 

[S3] mmmmzicjzz&mmmcjzzc ton 9 ^*>3a»R 

n±©n^ (fjatstf-) ©»***w-ria-r*s. 10 v-k* 

[04] MW<8MM?Z®Wbtc*-j-i--yv-m<D 2 1 ItttW 
t&HJ30r&& o 

[05] mmoi&Mzfc&z&mmmmtzMos 
i o Nji©TJP* u iaii^©jiii^©sitti«?:*-r0r 



(9) 11-16 7 19 5 

16 

[011] S£*©:£ffiK: h vx^i5fc&7'cHz 

x©^#xs*^-r0-c4>s„ 

[1?^©I&BJ§] 

3 Pirns 4 nmhi 5 m 

mm 

e &&n 7 mm s -f 



10 T^-K* 
2 2 F*9« 



1 1 * 



[06] |Q|®»)l3KJ:&ft«nEiK(cJ:&ftmK»i 
tt©Mo S i O Nl±©7 ;b 5 1 W©Hi$5:f 

[07] Xtfc<D$ft4icJ:S7* hv^ffiii^n-fe 
*©£f*HI£^-r0-e*3 o 

[08] jm©»B5KJ:£7*b?;*9ftiMtK© 
1«0-c&s. 

[09] *¥iC7* hV*?£i]ii3ttT)ft#-f£:fr 

j£*ttWT4fc»©H'e*'5. 
[010] ^^©^tfv-ff^uittfliofc* 



3 0 7*h-7X^Sfi 3 1 3 2 
7 — A 

4 0 I/MjWV-v fJXh 

l o o i o l 7 h 

103 y i o 4 



102 mm 

1 o 5 mm i o 6 us/-/< 
20 200 wmmm-%\mu 

20 3 7** 'J 
I PAaij h 

2 0 5 ? h 



an 




< 5 ) 




(10) 



11-16 7 19 5 



80 




tw-K *. 


ft* 

mo /, 


60 
20 


t 
52 

B 

. A PHIO 
0.1 -30-0 


0 D '. 

m-v *. 

30.6 


7.2 ^ 

1 


0 
10 
-40 


H*. I I TJ 

• u°- 


:Tjk 


/Tver** 



tin 



■T/KT* 7>tT TVST TV»7 »v-k *. »'/-K * 
1% (Wt 5% 10% fpttfo) 
*** 



OiLfl 



T/t-T 

tarn. 

*** 




C5i)int.a. 6 mmm FI 

H 0 1 L 21/304 6 4 2 H 0 1 L 21/304 6 5 1 J 

6 5 1 21/30 5 0 3 G 



mmW- 1 1-16 7 19 5 



m *# mm 

J*3BttJ3fflrtjJI|#-TS4#9# 



